Impairment of motor cortex activation and deactivation in Parkinson's disease.
To examine the time course of corticospinal excitability before and after voluntary movement in Parkinson's disease (PD). We studied 9 mild PD patients at least 12 h off medications and 11 healthy volunteers in a simple reaction time (RT) paradigm. Suprathreshold transcranial magnetic stimulation was delivered to the left motor cortex at intervals covering the periods before and after movement. PD patients (284+/-90 ms) and normal subjects (282+/-56 ms) had similar median RT. The time courses of both the premovement increase and the postmovement decrease in corticospinal excitability were significantly different between PD patients and normal subjects. The increase in motor-evoked potential (MEP) amplitudes began earlier for PD patients (200 ms before electromyographic (EMG) onset) than for normal subjects (150 ms before EMG onset), but the rate of increase was slower in PD patients than controls. After EMG offset, MEP amplitudes were increased for about 150 ms in normal subjects, but in PD patients this period was prolonged to about 350 ms. Impairment of motor cortex activation and deactivation is an early feature of PD and may be a physiological correlate of bradykinesia. The normal RT in our patients may be related to the earlier occurrence of the premovement increase in corticospinal excitability compensating for the slower rate of rise.